Since the e-commerce enterprise change from the price-driven to the service-driven, the logistics service quality has become the key factor to enhance the customer's satisfaction. In the quality evaluation of logistics service, there is an apparent subjectivity in the traditional method to determine the weight of index. Here based on an improved analytic hierarchy process, a cloud model is introduced to improve the scale of evaluation matrix and to obtain the weight of the index by the group decision making method. Then a fuzzy comprehensive evaluation system is used in the Tmall and Jingdong companies as example, where the quality of the logistics service is taken for an empirical study. The results show that the overall logistics service quality of Jingdong is some higher than that of Tmall, but both have the potentiality to utilize and improve in the service quality information.
Introduction
With the fragmentation of internet information and the advancement of cloud computing technology, global commerce comes into the age of e-commerce, with more advantages in precision marketing and personalized service for the customers [1] . Now the enterprise e-commerce starts turning from simple price competition to service competition, where the service quality is mainly divided into two parts, namely online service quality and service quality. When the business flow, capital flow and information flow can be fast implemented on the Internet, the quality of logistics service becomes a key factor to enhance customer satisfaction, and improve customer willingness to buy again [2] . Reference [1] established the evaluation system from the aspects of the price, the accuracy of the commodity information, and the accuracy of delivery, and [2] evaluated the logistics service quality from the time, availability, and integrity.
As logistics service quality, many scholars have established various evaluation systems from different aspects. [3] and [4] mainly emphasized the effect of the accurate and timely delivery on the service quality. As logistics, [5] added the quality of information and personnel communication as the evaluation index of logistics service quality, whereas [6] mainly analyzed the operation quality, related quality and cost quality from the view point of seller. Furthermore [7] considered the logistics service quality emphatically from three aspects: system quality, information quality and service quality. [8] aimed at the characteristics of e-commerce, and maked suggestions for the electric business enterprise from the two points of E service quality and E service recovery quality. From the view of logistics and transportation, [9] researched the effect of the time, availability, integrity of goods and return on customer-perceived service quality.
These references above analyzed some factors to influence the logistics service quality, and try to establish an effective evaluation system of logistics service quality. But most of them built the evaluation method and evaluation process by the traditional crisp evaluation method, and was not practical in many uncertain environment. Based on them, this paper improves the evaluation algorithm by fuzzy mathematics to provide a more practical evaluation tool for the logistics service quality.
Service quality evaluation model
The most used evaluation method is the analytic hierarchy process. But the judgment matrix in the traditional hierarchy analysis method has great arbitrariness in scaling assignment, and the fuzziness and uncertainty of expert information in constructing the comparison judgment matrix is not fully considered. So the cloud model is introduced here to improve the standard of judgment matrix, obtain the weight of elements by group decision making. In the establishment of evaluation system, an improved fuzzy AHP method is put forward for fuzzy comprehensive evaluation of logistics service quality. The basic scheme of improved evaluation model is shown in figure 1 . Let C express the qualitative concept, U express in the quantitative theory of C with the exact value. Assuming that the parameter U x  is a random occurrence on the qualitative concept C, where the X for C is
. If there is a stable tendency of random number, then there is
is called a cloud. The method to describe the elements of cloud is determined by the factors of evaluation objects
. Apparently the first level indicators of the main factors should be determined for the evaluation, and then the impact of low-level indicators can be determined by the objectives and factors who affect this level. The definition of decision matrix is scaled as [1, 9] , and the model is represented by several cloud models, respectively. ) , , (
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Then the hyper entropy of each cloud model is: 
Fuzzy Analytic Hierarchy Process
After comparing the importance of every two elements by cloud model, the importance of the two elements of experts group can be further judged. A method to generate a floating cloud is used to gather the expert's prediction.
In the domain of U there are two adjacent-based cloud, namely ) , , ( 
By root mean square method, the relative weights or the importance vector
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of the expectation can be calculated with considered fuzziness and randomness. 
Compared with the traditional hierarchical analysis method, equation (6) - (8) can be employed to evaluate expectation, entropy and hyper entropy obtained by group decision making respectively, where the fuzzy and random evaluation of language is also carried out to provide greater objectivity.
The judgment basis for the expectation consistency test is if , and RI is the average random consistency index of the judgment matrix.
The value of the matrix is the order of these matrixes, and the corresponding relation is shown in Table 1 . Figure 2 . 
Experiment
Questionnaire and data collecting. The article takes two e-commerce giants, Tmall and Jingdong companies for example, whose logistics service quality of suppliers are analyzed and compared. Tmall is a well-known integrated platform based shopping site in China, and its logistics service is still dependent on the third party logistics. Jingdong Mall is the largest shopping platform of self B2C in China, and its logistics model is self-built distribution system integrating the third party logistics enterprises.
Above all, it is to establish the evaluation system for the service quality of e-commerce logistics according to the proposed hierarchical structure model.
To determine the weight of each index, the questionnaires are employed to survey market and collect data. Based on the analytic hierarchy process and cloud model, index weight of service quality can be calculated for the e-commerce logistics. About 500 survey questionnaires are distributed online to volunteers and consumers on the quality of logistics service, and the main object group is the young people around 20-30 years old with rich online shopping experience and good understanding on these quality indexes.
Index weight determination. Now, according to the equation (2) and (3), it is to describe the importance of the cloud, to get the judgment matrix between different 5 indexes {B1-B5}. The A-B judgment matrix is shown in table 2. Table 2 .Then, the weights of the indicators in first layer and the second layer are calculated in Table 3 . The logistics quality evaluation result of Tmall is 1.3331, and Jingdong Mall is 1.6455, therefore, it is can be considered that the overall logistics service quality of Jingdong Mall is higher than that of Tmall.
As each level index, the Tmall quantitative evaluation results is (1.69, 1.48, 1.61, 1.70, 1.73), and Jingdong Mall fruit is (1.63, 1.45, 1.74, 1.33, 1.46). That is to say, Jingdong Mall take advantages over Tmall in service reliability, service response, service facilities and service information of logistics service quality, but its service economy is inferior to that of Tmall. In terms of service information, Tmall and Jingdong Mall both have a potentiality for improve, especially in the error feedback ability of information.
After comparing the logistics service quality of Tmall and Jingdong Mall, several interesting suggestions can be gotten. The results showed that whether it is third-party logistics or not, business enterprise should establish error information collection and feedback mechanism to solve the problems generated by the lacking of information or failed feedback or tracking. It is helpful to improve the convenience of Tmall, such as improving the delivery way of diversity, strengthening the reverse logistics, the return process optimization of goods or service, in order to improve the customer satisfaction and perception.
Conclusions
Now e-commerce turn from the price driven to the service driven, and customers are also changed from the impulse role to the buy one. These changes put forward higher requirements for the service quality of e-commerce. With the improved AHP, the logistics service quality analysis can be carried out and compared. Only by strengthening the management of information and cooperation, can we guarantee the smooth transmission of information between the enterprises and the logistics suppliers to improve the efficiency and accuracy of logistics management. At the same time, our research simplified the third party logistics and not revealed the relationship between two hybrid collaboration quality, which our future will be focused on, as well as the self-supporting logistics mode of logistics service quality.
